Marcusenius pongolensis (South Africa) and M. altisambesi (Upper Zambezi/Okavango) differ in the sex difference of their electric organ discharges (EODs). It is permanent and graded in the former and seasonally dimorphic in the latter. Four out of six experimental female M. altisambesi gave significantly stronger responses to the long playback EODs of breeding males rather than short EODs, whereas four of seven experimental males responded in the opposite way (with one exception in association time). When re-tested after a year, the female preference for long EODs had vanished. Both sexes discriminated between playback EODs as either long or short (unlike M. pongolensis), with the cutoff between 1420 and 2470 μs (female EOD average, 350 μs). Exposure to social stimuli from tank neighbours of both sexes did not induce growth of EOD duration in males (unlike M. pongolensis). We suggest that in M. altisambesi the sexually dimorphic male EOD has evolved under female (inter-sexual) selection (in M. pongolensis, both inter-and intra-sexual selection); that there is no evidence for male-male competition (intra-sexual selection, present in M. pongolensis); that ecological differences between a floodplain (M. altisambesi) and a more riverine (M. pongolensis) species may be at the origin of the differentiation.
Introduction
Weakly electric fish, such as the bulldog fish Marcusenius altisambesi inhabiting the African rivers Upper Zambezi and Okavango, lead a nocturnal life. During the day they hide in quiet, dark places, and one may find them, often in great numbers, under a sunken or inside a hollow tree, under rocks, or under piles of drift wood. They, thus, escape visually orientated predators such as the tigerfish, Hydrocynus vittatus, the African pike, Hepsetus odoe, and predatory birds such as herons.
At night bulldog fish, like other weakly electric fish, use their electric system while foraging and communicating with conspecifics (for reviews, see Kramer, 1990 Kramer, , 1996 Moller, 1995) . Their 'private' information system (for reviews, see Bullock et al., 2005; Ladich et al., 2006; Kramer, 2009 ) probably made the snoutfish (Mormyridae) the most speciose family of teleosts endemic to Africa. A microsecond-sensory acuity for differences in the waveform of electric organ discharges (EODs) as small as those observed among individuals of the same sex and species was demonstrated by Paintner & Kramer (2003) . It facilitates electrosensory species and mate recognition based on EOD characteristics (Markowski et al., 2008; Feulner et al., 2009) , and female choice and critical assessment of male quality (Machnik & Kramer, 2008a) .
However, the EODs of snoutfish may be overheard by predatory catfish that are also electroreceptive and also active at night. It is hypothesized that the evolutionary response of most weakly electric fish lineages (both in South America: the gymnotiforms, and in Africa: the mormyriforms) was a shift to safer high-frequency spectral ranges not utilized by catfish, by adding a second phase of opposite polarity and shortening the originally monopolar EOD, thus keeping out of harm's way (Stoddard, 1999) . Catfish ampullary electroreceptor organs are sensitive in the spectral low-frequency range (Lissmann & Machin, 1963) .
Accordingly, amplitude spectra of the biphasic, brief EODs of females and juveniles of M. altisambesi are sufficiently high-frequency that they are safe from electrosensory detection by the predatory sharptooth catfish Clarias gariepinus which nevertheless is one of their most successful predators (Merron, 1993) . This is because the catfish detect male bulldog EODs at low threshold and long distance (Hanika & Kramer, 1999 , 2000 . At sexual maturity male M. altisambesi bulldogs increase the duration of their EOD
